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The pr im ary purpose of bridge painting is for the econom ical 
preservation of the structure-this includ es minimizing annual 
ma int enance and indu cing a longer service life. Other re asons for 
bridge painting are to improve appearance and to improve v is-
abi lit y. A lso, it is a Federa l Aid requirement that all federal-aid 
br idges be adequate ly and continuous ly maintained from the 
start-including painting . 
Fig. 1 Rust will weaken a bridge, reduce the service li fe, increase the mam-
tenance costs, and give the bridge an unsightly appearance. 
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The need for expanding bridge painting programs in the 
counties is quite apparent. Thousands of steel bridges, which 
have had no more than one or two paint jobs, have had their 
service lives seriously shortened. Rust deterioration of steel 
bridges in Indiana is a real and costly problem (Fig. 1) . 
Maximum paint life is the key to minimum maintenance 
painting . If ever a paint is developed to last the life of a bridge 
then there will be essentially no maintenance painting required . 
The better the quality of the paint job-the longer the paint life 
and the less the total required maintenance painting. 
Climatic conditions in Indiana, for paint durability, are among 
the worst in the country. The weather cannot be controlled but 
the quality of a paint job can be controlled. The quality of the 
paint job depends , in order, on: surface preparation, application , 
and paint materials. These are the primary topics of this bulletin. 
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II 
PLANNING BRIDGE PAINTING PROGRAMS 
County Planning 
vVhen considering county bridges for painting , the majority 
of the counties will find that they ha ve le ss than 100 bridges 
to be painted regularl y. There are many old steel bridges 
with less than 10 or 15 yea rs of r emaining · se rvice life wh ich 
need not and should not be painted (Fig. 2). Eac h county has 
a number of a ll-concrete or all -ma so nry bridge s which, of course, 
do not require paint ing. Therefore , the majority of counties will 
each have slightly less than 100 steel bridge s, including con-
crete bridges with considerable exposed stee l, that should be 
painted regularly . 
The number of bridge s to be painted each year can be de -
te rmin ed by dividing the total number of bridge s to be painted 
regularly by the average life of bridge paint jobs in the particular 
county. For examp le, if a county has a total of 100 bridges to be 
painted regularly, and paint job s appear to be la sting eight years, 
then 12 or 13 bridge s should be painted each year. The majority 
Fig. 2 Old bridge s, such as this one, with less than 10 or 15 years remaining 
service lif e shou ld not be included in the county bridge painting program . 
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Fig. 3 The aluminum paint on thi s bri dge is five yea rs old. Most counti es 
might expect an average paint li fe of seven or eight yea rs. Th e more frequent 
th e painting the less the surfa ce preparation . 
of th ese 12 or 13 brid ges will be relati ve ly small and some will 
probabl y b e concrete and st eel b ridg es w ith on ly steel g ird ers 
un der the deck and st eel rail s above the deck to be paint ed . 
Eac h count y will ha ve to esta bli sh its own bridge painting 
fr eq uency. The frequencie s will probab ly rang e fr om five to t en 
year s, but the majorit y of counti es may find a painti ng inte rval 
of seve n or eight yea rs mo st practical. The Indiana State I:-Iigh-
way Com mi ssio n is present ly painting it s st eel br idges once eve ry 
five yea rs ( or poss ibly up to eigh t years) so that the costl y 
operat ion of surfa ce preparati on is kept to a bar e min imum 
(Fig. 3). 
Painting count y bridges only every seve n or eigh t yea rs, or 
even at a slightly longer int erval , should pro vide adeq uate 
prot ectio n but appearance wo uld suff er slightl y . Appeara nce , 
however, is less important for county bridge s th an for State 
bridges. 
Counties th at ha ve not beer). paintin g regularl y wi ll have to 
double their efforts for the first several years in or der to over-
come t he backlog of work. After all the bridge s have been 
satisfacto ril y painted, continuous maintenance paintin g w ill be 
consid erabl y easier and less costly. 
When es t ab lishing a count y paint ing pro gram it becomes 
necessary to decide which bridge s to paint first . The m ost 
important bridge s, most in need of painting, should be given 
priority. The most important brid ges are tho se that have the 
highest combin at ion of : 
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(1) traffic volume 
(2) length 
( 3) remaining service life 
U ndoubtedly traffic volum e is the factor with the greatest 
influenc e. A small brid ge carr y ing a great volume of t raffic is of 
much greater importance to a community than a larger bridge 
carrying only a small amount of traffic . The importance of a 
bridge also increa ses with its size. Finally, r emaining years of 
ser vice life is significant . Normally, the expense of bridge paint-
ing cannot be justified for structures with less than 10 or 15 
year s of remaining ser v ice life . For thi s rea son many of the 
old bridge s, built in the early nineteen hundreds need not be 
included in a county bridge paint ing program . 
The early spring or late winter is the best time to inspect 
bridges and to determine county bridge painting needs. vVinter 
damage can be as sessed; the adver se effec t s of various de-icing 
material s can be observed; and lastly the warm weather months 
are ju st commencing allowing time for repa ir s and painting. 
Fig. 4 Late winter or early spring is the best time to inspect bridges and to 
make plans for repairs and painting . 
It is very important to carefully inspect the underside of 
bridges (Fig . 5). The und ers id e is subject to a lmo st constant 
dampness from condensation and drainage water. Acce lerated 
rusting and salt corrosion are usu ally found here and this is a 
so urc e of real trouble . Make all necessary repairs before painting 
and make sure the paint job under the bridge is especially good . 
During the last thirty years, changes in bridge design have 
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Fig. 5 Carefu lly inspect and carefully paint underneath the bridge. The most 
ser ious rusting and salt corrosion frequently occur here. 
tended to make bridge painting easier. There has been a change 
away from the all-steel superstruct ur e to a superstructure of 
steel and concrete (Fig. 6). Construction of pony trusses, 
through trusses and plate g ird er bridges is declining while con -
struction of steel-g irder concrete-deck bridges, precast concrete 
bridges, and cast-in -pl ace concrete bridges is incr easing (Fig. 7). 
In the newer design there is frequently a minimuh1 of exposed 
steel and it is usually below the deck. A minimum of stee l, and 
large flat surfa ces at a low height , make modern bridge painting 
re latively easy and minimizes costs . 
Each year, as the count ies build more modern bridges , a 
continuous county bridge-painting program becomes more feasi-
ble. The county highway departments can and should keep the 
new modern bridges painted from the start. Many of the modern 
bridges can be painted frpm simp le scaffolds which are ea sily 
suspended as indicated in Fig. 8. 
Most counties will find it desirable to use both force account 
and contract painting . The count ies may prefer to do the smaller 
and lower structures themselve s, and to let the bigger and higher 
structures to contract. The information in this bulletin is pre-
sented primarily for force account painting and for the inspection 
of contract painting. For contract · painting, spec ification s and 
special provisions of the Indiana State Highway Comm ission 
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Fig . 6 The design of many older bridges frequently made them difficult and 
cost ly to paint. Many had intricate superstructures reaching high above 
the deck. 
are recommended (Appendix A, reference 1, and Appendix B) . 
Also availab le are spec ifications of the American Association of 
State Highway Officia ls as well as the Bureau of Public Roads 
(Appendix A, references 2, 3 and 4) . 
Bridge Painting Plans 
After planning the painting program for the county, the 
painting of each individual bridge will require various decisions 
and plans . In the process of inspecting a bridg e for painting 
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hg. I County bridges of modern design . Note that there is a rnm1rnum of 
exposed steel and most of it is below the deck at a relatively low height . 
These bridges can be painted efficiently. 
Fig . 8 Most of the new bridges can be easily painted from rel ative ly low 
scaffo lds which can be simply suspended and readi ly moved about the structure . 
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determine: the ge neral degree and area of pa int deterioration, 
the general degree and area of ru st formation , and the approxi -
mate total surface area to be painted . These conditi ons wi ll have 
influe nce in the selection of: ( 1) the cleanin g or surfa ce prepa-
ration method, (2) the typ e and numb er of paint coats and (3) 
the application method. 
Table I sets out the American Association of Stat e Highway 
Officials' recommendations as to the type of cleaning method 
and paint coats to use re lativ e to the condition of the paint an d 
the severity of the rusting. 
TABLE I. Br idge Clean ing Operat ions and Paint Coats 
Related to Paint and Rust Conditions (AASHO) 
A. No rusting. Paint sur-
face unsightl y or mot-
tled but adhering firm-
ly . 
B. Same as A but pa int 
eroded to show under-
coats. 
C. Slight rusting in local-
ized area-less than 25 
percent 
D . 25 to 40 percen t rust -
ing in localized areas 
E. Over 40 percent rust-
ing 
So lvent cleaning if necess ary. Ap-
ply one finish coat . 
Solvent cleaning if necessary. Ap-
ply one intermediate and one fin-
ish coat . 
Spot clean, remove all defective 
paint and spot coa t . Apply one or 
two cover -a ll coa t s as requi r ed 
(See A and B). 
Spot clean, remove all defective 
pain t and spot coat. App ly one or 
two cover-all coats as required . 
Remove all defective pai nt and 
spot coat . Apply one cov er- all 
prime coat and two cover-all fin-
ish coa ts . 
In Appen dix C tables are provided which ind icate unit areas 
of various steel girder s. The unit areas in square feet per linea l 
foot, may be used whe re applicable, to de te rmine t he total area 
to be painted . In Appendix C, Table I V list s the av era ge rang e 
of unit surface areas in squ are feet per ton for vario us types of 
bridges. With a knowledge of the total area to be pai nted, an d 
the amount of coverage of a gallon of paint, the to ta l amoun t of 
paint required can be computed . 
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III 
BRIDGE CLEANING AND SURFACE 
PREPARATION 
Methods of Surface Preparation 
There are several commonly used methods for preparing steel 
surfaces for painting. Usually a combination of two or more are 
used . Surface preparation methods include: solvent cleaning, 
steam cleaning, hand cleaning, power tool cleaning, blast clean-
ing and a combination of weathering and cleaning. Galvanized 
surfaces may be prepared for painting by weathering and 
pre-treating chemically . 
On structures where the paint is still in relatively good con-
dition solvent cleaning only may be sufficient to remove oil, 
grease, salt or dirt. These same foreign materials and oxidized 
surface paint can be remo ved by steam cleaning . If there are 
on ly relatively small spots of rust, hand cleaning alone, or hand 
cleaning and solvent cleaning, may be sufficient. If the rust 
spots are larger and more frequent, but the greater majority of 
the paint is still in good condition, power tool and hand cleaning 
tools both may be required. Hand and power tool techniques 
usually do not remove all rust unless the areas to be cleaned are 
relatively small. Sand blasting does an excellent cleaning job 
and is highly recommended when paint deterioration or rusting 
is extensive. It also is efficient when rusting is minimal if there 
are at least several structures to clean . 
Solvent Cleaning 
Caked dirt, dust and salt deposits can usually be easily 
removed with some combination of scrapers, clear water , stiff 
fiber brushes or wire brushes. The use of a high pressure water 
stream is advantageous. For hard -to -remove salt deposits or 
stains , water with a detergent may be more suitable. All chem-
ical cleaning solutions should be thoroughly flushed with clean 
water and the surface completely dried before painting. 
Spots or gobs of oil and grease are best removed with clean 
mineral solvents and clean rags . It is important to use sufficient 
solvent and clean rags so as to completely remove the oil and 
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Fig. 9 To remove grease or oil spots use plenty of rags soaked in either : 
petroleum naphtha, Stoddard solvent, mineral spirits or "Safety Solvents" . 
Hand tools, ordinarily, will only remove loose paint and loose rust . 
grease rather than spread it into a thin film . Solvents that are 
considered most satisfactory include: petroleum naphtha , Stod -
dard solvent; and mineral spirits . "Safety Solvents" are satis-
factory provided they have a minimum flash point of 120F . 
Workmen should not breath concentrated fumes from any 
solvents. All are potentially hazardous . Benzene and carbon 
tetrachloride are not recommended because of their toxicity . 
Gasoline is not recommended because of the fire and explosion 
hazard and because it may leave an oily film . 
Steam Cleaning 
Steam cleaning may be employed in cleaning painted sur-
faces for repainting if the finish coat is badly weathered but the 
undercoats are still sound. It is designed to remove tightly 
adhering deposits of soot, dust, residues of industrial fumes , and 
oxidized paint . It frequently satisfies the cleaning requirements 
for that wide range of conditions between which spot wire 
brushing or complete sandblasting would be specified. 
Whenever steam cleaning is specified as the principle means 
of surfac e preparation, it should be the first operation . Other 
supplementary methods, such as wire brushing or sandblasting, 
should follow . 
It is usually best to use steam containing a detergent soap . 
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The steam should be directed against the bridge surfaces with a 
fan -shaped nozzle. The dirt , soot, residue, and oxidized paint, 
can be loosened by the detergent and carried away by the 
flushing action of the condensed steam. When properly used it 
should not be necessary to flush the surfaces after cleaning ; 
however, if excessive deposits of residu e remain they should be 
flushed with fresh water. The surface should be completely dr y 
before painting. Ordinarily at lea st 24 hours is required between 
cleaning and painting. 
Several commercial models of steam cleaners are in use 
and in general , they consist of a sma ll flash boiler capabl e of 
converting 7 to 15 gal. of water per minut e to steam; a self-
powered pump whose capacity is 15 gal. per minute at 460 psi. 
pressure; two supply tanks , one for detergent solution and one 
for fresh water; and the necessary hoses and piping, all mount ed 
on a trailer . Steam is delivered at 300F and 150 to 200 psi . 
pressure . The detergent concentration will var y according to 
the cleaning problem but is u sually held below 0.5 percent by 
weight. 
Hand Cleaning 
The primary purpose of hand cleanin g is to remove rela ti ve ly 
loose paint , rust, and other loose detrimental matt er. It is not 
intended that hand cleaning meth ods should r emove all paint 
and all tr aces of ru st unles s the areas involved are relatively 
small. When the pain t over most of the stru ctu re is in a gener -
ally good condition, hand cleaning is best used on spots or to 
clean rust and old paint from pockets, corne rs , rivets and other 
parts. The quality of a hand cleaning job frequentl y depends 
on the rigidness of in spe cti on. 
Hanel cleanin g includes: han d chippin g, hand hammering, 
hand scraping, hand wire brushin g and hand sand ing . Rust sca le 
is best removed by chipping and hammerin g followed by scrap-
ing and wi rebru sh ing . 
Two types of wire brushes are in common use: the oblong 
type with a long handle, an d the block type . Bristle s are of 
spring wi re. Brushes should be discarded when they are no 









PAINTERS' RUST CHISEL PAINTERS' SCRAPER 
PAINTERS' RUST HAMMER PAINTERS' CHIPPING HAMMER 
Fig. 10 Shop drawings of typical hand tool s. The painters' scraper, top right , 
may be made in the shop from an old file or rasp . Hard tool steel is best 
for holdin g a sharp edge . 
Scrapers may be of any convenient des ign. T hey should be 
made of tool steel and tempered in order to hold a sharp edge 
under hard usage. Scrapers mad e from old files or rasps make 
exce llent tools. Sharpen one end of a 1 ¼- or 2-in . file and 
add either a short or long hand le. Other chi pping and scraping 
tools made from old files or rasps have both ends sharpened. 
Bending one end of a sharpened file at a right angle, F ig. 10, also 
makes a good scra per. 
Hand chipping hammers are advisable in maintenance wo rk 
where rust sca le has formed . The usual chipping hammer is 
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about 4 to 6 in . long with two wedged-shaped faces at either 
end of the head, one face being perpendicular to the line of the 
handle and the other at right angles to the first face (Fig. 10) . 
Auxiliary equipment will include dust brushes, brooms, vari-
ous sizes of putty knives and conventional painters' scrapers , 
emery cloth, sandpaper, and safety equipment such as goggles 
and dust respirators . 
Hand cleaning of painted surfaces ,should remove all loose, 
non-adherent paint in addition to any rust or scale. If the paint 
is thick, the edges of the old paint should be feathered to im-
prove the quality of the ensuing paint job. After cleaning is 
completed , the surface should be brushed, swept, dusted or 
blown off with compressed air to remove all loose matter. Paint-
ing should proceed as soon as possible after the hand cleaning 
operation. 
Power Tool Cleaning 
Power tool cleaning, like hand cleaning, is used to remove 
loose rust and weathered paint. Power tools will remove rust 
and paint faster and better than hand tools but one should not 
attempt to clean large surface areas to shiny metal. Power tool 
cleaning is best suited for spot cleaning or for removing heavy 
rust scale before sandblasting. 
There are several different types of power tools and usually 
the use of a combination of two or more types provides the most 
efficient operation. Power tools include: wirebrushes; impact 
tools, namely, chipping or sca lin g hammers, rotary scalers, and 
single or multiple piston scalers; grinders, and sanders. All tools 
are available with either electric or pneumatic motors (Fig . 11) . 
If electrical power is available the electrical tools are probably 
the best choice . When electrical power is unavailable, the use 
of a gasoline driven air compressor and pneumatic hand tools 
will prove satisfactory. 
The same machine can be used to operate a wire brush, 
sander or grinder. The machine may also be fitted with a flexible 
shaft to operate these attachments . There are straight or in-line 
units and there are vertical or right angle units as shown in 
Fig. 11. Light weight equipment is desirable but it should be 
powerful enough for the size of the attachment and the load to 
be imposed on it . In other words, the diameter of the wheel 
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Fig . 11 Power tools : ( 1) a rotary scaler which also can be fitted with wire 
brushes, (2) (3) scaling or chipping hammers , ( 4) vertical sander, (5) inline 
wir e brush , (6) inline grinder, (7) vertical grinder , and (8) inline grinder. 
The grinders may be fitted for sanding and wire brushing. 
should be as large as can be swung by the equipment without 
ex cessive loss of speed . 
Various sizes and shapes of wire brushes are available and 
these serve many possible uses . There are cup brushes , radial 
or disc types, and small straight bristle types for cleaning in 
corners . Size of the wire should be about .014 gauge or slightly 
larger . The wire bristles may be crimped or knotted. If neces-
sary use a solvent cleaner before wire brushing; brushes are 
notorious for spreading oil ·and grease . 
The use of chipping or scaling hammers is a relativel y slow 
and costly method of surface cleaning but in some cases , such 
as when considerabl e rust scale , thick paint, or other brittle 
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foreign materia ls must be removed, the use is economical. There 
are two common types of scaling tools: the scaling hammer with 
interchangeable chisels, and the rotary scaler (Fig. 11). Rotary 
scalers are used advantageously on large areas. The scalers 
should be used so that high sharp points are not left which wou ld 
provide points of accelerated paint weathering. 
·when using grinders or sanders, the size of the abrasive grit 
should be properly selected. Too coarse an abrasive may gouge 
the surface and make it unsuitable for good paint performance . 
Too fine an abrasive causes early clogging of the grinding wheel 
or sanding disc. 
Sandblast Cleaning 
In genera l, sandb lasting does the best cleaning job of all the 
cleaning methods. It is especially good for cleaning large 
bridges, highly rusted bridges, and bridges with considerable 
structural detail. However, it is being used more and more on 
smaller bridges and for spot cleaning. 
Sandblasting is fair ly expensive, but, the same quality job 
by other methods would cost considerably more . Because surface 
preparation is extremely important , and because sandblasting 
cleans so well, the additional initial cost is usually nullified by 
the extended life of the paint job. 
The Steel Structures Painting Council (Reference S) recog-
nizes and provides specifications for three degrees of blast clean-
ing : (1) Blast Cleaning to "White" Metal , whereby all paint, 
rust and foreign matter are completely removed; (2) Commercial 
Blast Cleaning, whereby essentially all the paint and rust are 
removed ; and (3) Brush -off Blast Cleaning, whereby only loose 
rust and loose deteriorated paint are removed. Counties con-
sidering contracting sandblasting work should contemplate the 
use of these specifications. 
Equipment for force account sandblasting may be owned by 
the county or it may be rented (Fig. 12). A 105 cu . ft. air 
compressor and a 3,½ cu. ft . sand chamber (hopper) would be 
adequate. There should be adequate separators and traps in 
the line between the compressor and the work in order to supply 
moisture-free and oil -free air . Compressors preferably should be 
equipped with after coolers . Flexible hose connections greatly 
reduce the time required for connecting and disconnecting air 
lines . The air lines should be oil resistant hose . 
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Fig. 12. The air compressor and small sand hopper are the primary equipment 
used in sand blasting . Bagged sand, which is dry and uniform, is usually used . 
The recommended nozzle for bridge sandblasting is a }4-in . 
metal core expansion nozzle. The discharge rate should be about 
1 ¼ tons of sand in eight hours of operation . It is reported that 
this nozzle increases in diameter only about 3\-in. after 100 
hours of service. The nozzle should also have a shut-off valve 
to serve both as a safety measure and to conserve sand and 
equipment. 
The blasting sand must be dry and clean. It is usually best 
to use bagged sand. The Structural Steel Painting Council 
recommends Ottawa silica sand, American Foundrymans' Asso-
ciation standard grade No. 27. Other specifications suggest a 
sand that will pass a No. 16 sieve and be retained on a No. SO 
sieve. Usually coarser sand is used to remove old paint or rust 
while finer sand is used to remove mill scale . The finer grain 
has the greater cutting power . 
Before the sandblasting operation is started it may be neces-
sar y to do some solvent cleaning, hand cleaning and even 
possibly some power tool cleaning . Thick deposits of oil, grease 
and dirt may have to be removed by hand and solvent methods. 
Large scales of rust or deteriorated paint should be removed by 
hand scraping or power tools to conserve blasting sand and 
blasting time. 
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Operating air pressures vary from SO to 100 psi . depending 
on surface conditions . · The usual nozzle pressure , however , is 
maintained between 80 and 90 psi. The air should be free of 
water and oil. As a general guide, about 0.3 to 0.5 T . of sand 
will be required to clean a ton of steel containing mostly de-
teriorated paint with some rust . 
Clean only to a sound surface of metal or paint . It is not 
necessary to clean to a shiny metal or even a uniform metal color 
as staining may cause the color of the metal to vary from gray 
to black. When the prime coat is sound and the finish coats ar e 
weathered, skillful handling of the sandblast can remove the old 
finish paints and leave the primer (Fig. 13) . When spot cleaning, 
angle the blast toward the center of the spot to minimize the 
number of holes cut into the surrounding paint. Oil in the fresh 
paint tends to penetrate these holes and to lift the old paint. 
After sandblasting use a clean compressed air stream to blow 
Fig . 13 "Brush-off" blast cleaning is fast and requries a mm1mum of sand . 
Considerable flaky rust and weathered paint were removed leaving the sound 
aluminum finish (light areas) and the red lead primer (dark spots) on the 
girder in the foreground . 
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sand and debris from the bridge members and out of the corners 
and crevices . 
Sandblast in the direction of prevailing winds, and protect 
machinery and equipment from blowing sand . In order to insure 
that no rusting will occur do not clean when the relative hu-
midity is greater than 85 percent or when it appears that it 
will rain before the structure, or part of it, can be cleaned and 
painted. The priming coat of paint must be applied as soon as 
practical and not longer than 24 hours after cleaning. In fact 
it is best to start painting while blasting is still in progress but 
at a time when the sand will not get into the fresh paint. 
Operators handling the sandblast nozzle, and exposed to dust, 
should wear a U . S. Bureau of Mines approved helmet connected 
to a source of clean compressed air. All other workmen in the 
area should wear filter-type air respirators and safety goggles . 
Another safety precaution is to ground the blast hoses so as to 
dissipate static electrical charge s. 
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IV 
BRIDGE PAINT APPLICATION 
General 
The two primary methods of applying paint to bridges are 
by brush and spray. Brush application may also include the use 
of rollers, daubers and gloves. Spray equipment may be either 
the conve ntional air spray equipment or airless spray equipment. 
Spr ay ing is frequently supplemented with brushing . 
In either brush or spray application, whether it be the first, 
second or third coat, the paint should be free of all runs, un-
sightly brush marks, sags, and holidays (missed areas). Any 
such imperfections should be corrected at the time of application 
or repaired prior to the applications of succeeding coats. 
The Indiana State Highway Commission has had considerable 
trouble with paint spotting of vehicles, especially during the 
painting of through trusses . 
It is usually a necessity for the State to keep their highways 
open to traffic during painting so that some paint spotting is 
practically unavoidable . To minimize the problem, however, the 
State has completely eliminated spray painting-even below the 
deck. Another required precaution, during the painting of 
through trusses, is to paint over only one lane at a time and to 
suspend a tarpaulin above the traveled way. 
Since the county roads generally have less traffic volumes 
than State roads, traffic control is somewhat easier and spray 
painting more feasible. Closing roads or stopping traffic periodi-
cally by flagging is also more practical on a county road. 
When the bridge is left open during painting the State rec-
ommends the use of signs: No. X\V-6, No . XW-7, and No. 
XW-8 mounted on a typical sign standard, as shown on sheet 
No . 3, Standard Detour Signs (ISHC). 
Brush Painting 
Brush painting, as described below, includes the use of 
various types of brushes, rollers, daubers and gloves or mits. 
The advantages of brush painting over spray painting are: 
simpl icit y and low cost of equipment; less skill required for 
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Fig. 14 Brush painting requires Jess skill and equipment than spray painting 
but it is usually slow"r. 
application; possibly better paint durability due to a generally 
heavier and more uniform paint film , and possibly a better bond 
between paint and surface. Fina lly there may be less paint loss 
or waste as there is no loss due to misting or over -spray as in 
spray painting . 
Round or oval brushes are generally considered most suitable 
for rivets, bolts, round and rounded structural steel, rough or 
pitted steel, and for irregular shaped surfaces . Wide, flat brushes 
are suitable for large flat areas, but they should not'have a width 
greater than 4 in . or 5 in . Brushes should be springy and not 
flabby and they should be cleaned frequently during the painting 
operation . 
Brushing should be done so that a smooth coat of uniform 
thickness is obtained. This can be done by applyi ng the paint 
in short strokes and depositing uniform amounts of paint in 
each stroke. The paint should be brushed into all surface irregu-
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larities and smoothed with long, lighter strokes at about right 
angles to the first strokes . This also eliminates deep, detrimental 
brush marks . 
On large flat surface areas the use of rollers is faster than 
brushes and paint application is essentially equivalent to brush 
application in thickness , uniformity and appearance. 
Sheepskin daubers of various sizes may be necessary for 
painting the inside of small drains, holes and pockets which are 
inaccessible to brushes . Daubers can be tied to poles of various 
lengths for extending the reach. Sheepskin gloves or mitts are 
also available for painting intricate structural detail. Daubers 
and gloves should be used more as a last resort . 
Spray Painting 
Spray painting is generally faster than brush painting and 
consequently labor time and costs may be less . Spray painting 
ma y be more practical on larger bridges or bridges with con-
siderable structural detail. Painting grill -work or painting the 
inside of box beams, in pockets, in corners, etc., is usually easier 
and faster than brush painting. When pole -guns, or extension 
devices, are used, less rigging may be required than is required 
for brushing. 
Bridge spray painting may be clone with either conventional 
air spray equipment or airless spray equipment. The conven-
tional equipment uses compressed air to move the paint to the 
spray gun and compressed air to atomize the paint leaving the 
gun (Fig . 15) . The airless spray uses compressed air only to 
Fig . 15 Airless spray equipment , with only a paint line to the gun , has paint 
only leaving the gun . Conventional air spra yers have a paint line and an air 
line to th e gun , and paint and air are discharged from the gun . 
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operate a pump which puts the paint under very high pressure-
1900 to 2600 psi . Atomization is caused by forcing the paint 
through a very small opening in the gun; no compressed air 
leaves the gun. 
The conventional air spray equipment is relatively simple , 
versatile and adaptable to the widest range of standard and 
optional accessories, providing more se lectivity of spray pattern 
size, a greater range of atomization, and a greater flexibility 
of use . 
The airless spray will depo sit a full wet coat directly into the 
pores and cracks for the mo st thorough coverage and complete 
film build in a single pass. It appli es a thicker paint coat in a 
shorter time than the conventional air spray . With no air being 
used for atomization, there is relatively little overspray, drift , 
or bounce and there are clean sharp lines to the paint pattern . 
Equipment is about $100 dollars more than for th e conventional 
air spray equipment. 
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Fig.  17  Spray  painting troubles, their  possible causes and their suggested 
r emedies. 
Co unty road supervisors and engineer s should consult  with 
factory repre se ntatives and consider the advantages and  disad-
vantages  of each spray system relative to their  over-al county 
needs .  So me consideration  might also  be  given to the  use  of 
paint  h eate rs  with sprayers.  There are certain advantages in 
spraying  heated  paint. 
The  directions  of the  manufactur er  of spraying equipment 
should  be  utilized and folowed.  Some  of the fundamental s  of 
good spraying techniques are ilu st rated in  Fig .  16.  The chart 
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Fig. 18  Faulty spr ay pain tin g paterns an<l how to corect th em, also, some  pointe rs  on cleanin g the spray  gun, 
their possible causes and also information on suggested remedies. 
The information in Fig . 18 covers faulty spray patterns and pro-
cedures for cleaning spray equipment . 
A certain amount of experience is required to develop a good 
spray painter. The mark of a good spray painter is evidenced 
by his : ( 1) ability to correctly adjust his equipment , (2) applica-
tion, (3) technique, and (4) equipment maintenance . A good 
painter will adjust his spray pattern to correspond with the size 
and shape of the surface being painted. He will adjust the 
quantity of the material being delivered to the gun to correspond 
with production speed by adjusting the tank pressure and will 
maintain a ratio of tank pressure to gun pressure that will give 
maximum atomization of the paint particles with the least 
vaporization of the thinner . Too high an air pressure at the 
gun will cause the painted surface to appear dry and grainy . 
Too low an air pressure will result in a painted surface that 
appears too heavy and too wet . 
Some painters suggest brushing over all rivet heads, corners 
and edges before spraying. Sprayed paint may tend to span 
across re-entrant corners and make a weak bond at these places. 
Since sprayed paint will cover over dust and dirt, rather than mix 
with it, it is important that the surface be especially clean before 
spraymg . 
Some paints are very harmful to the health of humans and 
animals if allowed to enter the alimentary tract by way of nose 
or mouth . Therefore, if spray application is used, workmen 
should be adequately protected with respirators and provisions 
should be made to prevent harm to humans or animals by inhal-
ing fumes or by eating food upon which fumes or paint particles 
have been deposited . 
Painting Precautions 
Paint should not be applied when the relative humidity is 
greater than 85 percent or when a combination of temperature 
and humidity conditions are such that moisture is condensing 
upon the surface to be painted. 
If a small area of surface is moistened with a damp cloth 
so as to apply an easily seen thin film of water, and if this film 
evaporates within fifteen minutes, the surface may be considered 
safe to paint from the standpoint of continued condensation at 
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that particular time . Painting with linseed oil paints shou ld not 
be permitted when surface temperatures are high enough t o 
cause bli st ering . Do not apply paint a t a ir temperatures below 
40 degr ees nor when th ere is a lik elih ood of a change in we ather 
cond iti ons w ithin two hour s after app lication, whi ch wo ul d 
resu lt in air t emperatur es b elow 40 degre es or depo siti on of 
moisture in the form of rain, mi st , fog or snow. 
Paint must be protected from free zing until it has dried . 
Because drying time inc reases as temperature decreases , the 




PAINT MATERIALS AND COATINGS 
Paint Materials 
Basically paints are composed of a liquid portion, the vehicle, 
and a solid portion, the pigment . In the case of metal protective 
paints, the purposes of the pigment are: (1) to interfere chem-
ically with or to "inhibit" the oxidation of iron and the formation 
of rust in the presence of moisture and (2) to minimize the 
amount of moisture and oxygen getting through to the metal. 
The purposes of the vehicle are: (1 ) to bind the pigment to the 
metal surface and (2) to assist in excluding moisture and oxygen 
(glossary in Appendix D) . 
The most commonly used vehicle is linseed oil. Raw linseed 
oil has strong penetrating and adhering powers but a vehicle 
of a 100 percent linseed oil is relatively slow drying and is 
relatively soft after drying. Primer paints with a very high 
percentage of linseed oil are most suitable for painting somewhat 
rusty surfaces-ordinarily these are surfaces cleaned wtih hand-
or power-tools . 
The addition of a small amount of bodied linseed oil and / or 
alkyd resin to raw linseed oil produces a vehicle which is quicker 
drying and slightly harder than a vehicle of 100 percent linseed 
oil. Primer paints with this type of vehicle are best suited for 
clean surfaces or surfaces that are only slightly rusty, namely, 
surfaces that have been blast cleaned or recently painted with a 
suitable primer paint or an older paint surface that is sound. 
Pigments composed of red lead, aluminum, iron oxide, lead 
chromate, zinc chromate, zinc dust - zinc oxide, and graphite 
(frequently some combination of two or more) are the best rust 
inhibitors. The zinc pigments are best suited for galvanized 
metal because of the zinc surfacing . 
A main difference between primer paints and finish paint is 
in the vehicle. The vehicle of finish paints generall y contains 
less or no linseed oil and more of some combination of resin , 
thinners and driers . 
Finish coats, compared to primer coats, are harder, more 
waterproof, more weather resistant and usually quicker dr y ing. 
Until recently the finish paints had little or no rust inhibitors 
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in them; they were designed primarily to protect the primer. 
Today, however, there are certain finish paints containing a rust 
inhibitor. 
The durability of paint is usually directly related to the 
thickness of the film. In general, the thicker the film the greater 
the durability, and protection, of the paint. However, an exces-
sive thickness may also result in poor durability. A paint system 
which leaves a total paint deposit of four to six mils (0.004 in. 
to 0.006 in.) is best suited for Indiana conditions. The thickness 
of a paint depends on the number of coats applied, the amount 
of solids in the paint, and the manner in which the paint is 
applied . 
Magnetic gauges for measuring paint thickness are available . 
However, they are best used for gauging paint on new steel. 
They may be used on previously painted metal provided meas-
urements are made on the same spots before and after painting. 
Contractors should not be aware of the test points. 
Paints For Steel Bridges 
Since the Indiana State Highway Commission has a Division 
of Materials and Tests which keeps abreast of the latest develop-
ments in paint materials it is recommended that the Indiana 
county highway departments use the same paints and paint 
material specifications as used by State Highway Commission. 
The last few years the ISHC has been using basic lead silico 
chromate paints which contain a rust inhibitor in each coat 
rather than in the prime coat only . The paint is reported to be 
outstanding for its durability . The prime coat, used by the State , 
conforms to Federal Specification TT-P-615b, 1961; it is entitled 
"Primer Coating : Basic Lead Silico Chromate, Ready-Mixed.'' 
Use Type I on surfaces that have been cleaned but still contain 
some rust; use Type II on surfaces that have been thoroughly 
cleaned or contain sound paint . 
When basic lead silico chromate paint is used as a primer 
use a similar type for the intermediate and / or finish coats . Each 
coat, however, should be a different color, or tintetd a different 
shade, than the previous coat. The State is now using a light 
green basic lead silico chromate paint for a finish coat. These 
specifications are similar to AASHO, M67 and Bureau of Public 
Roads FP-61, Section 420, Specifications. 
It has been observed that during the daylight hours the 
green paint tends to blend with the natural landscape and at 
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Fig. 19 Bridge encl posts, with a green or dark paint, should be painte d with 
8-in . stripes of a good refle ct ive material or a bright white paint . 
night, reflection is practically nil so that general visab ility is 
relatively poor. For this reason when green, or any other dark 
paint, is used it is recommended that the bridge end posts be 
painted with 8-in. stripes, at 8-in . intervals, at 45 de grees to the 
horizontal. The stripes should be painted with good quality 
reflective liquid or white paint. 
The striping should dip toward th e center of the road and 
extend from floor level upward to a connecting point of the cross 
portal member (Fig. 19) . When there is no cross member the 
striping should reach to the top of the chord or a p lace on the 
chord that is 12 feet vertically above the floor depending on 
whichever comes first . 
Another good paint system recommended for the counties is 
a prime coat of red lead and one or two finish coa ts of aluminum 
paint. The red lead primer should be either Red Shop Paint, 
Type I or Type II designated in Section S-1 of the ISHC 
Standard Specifications, 1960. Use Type I on slight ly rusted 
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surfaces and Type II on clean surfaces. Type I needs at least 
36 hours drying time and Type II at least 24 hours . 
After priming, a finish coat of aluminum paint should be 
applied. If two coats of aluminum paint are planned the first 
coat should be tinted with an iron blue paste at a rate of six 
ounces per gallon of paint. The aluminum paint, paste and mix-
ing vehicle should comply with Section S-11 of the ISHC Stand-
ard Specifications, 1960; or AAS HO, M69. It is usually best to 
avoid the use of ready-mixed aluminum paints . 
The aluminum pa ste, vehicle and iron blue paste for the first 
field coat should be mixe d about 48 hours before application. 
The aluminum paste and vehicle for the second coat should be 
mixed in quantities sufficient only for each day's use . 
For white and black intermediate and finish paints consult 
the ISHC Specifications for 1960. 
Paints For Galvanized Metal 
The counties have many bridge s with galvanized guard rail s 
and they also have many miles of road with galvanized guard 
rails that are badly in need of painting. 
Fig . 20 Galvanized metal should be painted at least 6 month s after weathering 
and before rusting s begins to appear . Use a zinc dust-zinc oxide primer. 
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Frequently it has been found that the life of ordinar y paints 
have been relatively short on new galvanized metal. It is re -
ported that a reaction occurs between the interface of the 
galvanized metal and the paint and forms a product that affects 
the adhesion of the paint . It has been found that galvanized 
metal which has been allowed to weather for a long period of 
time, six months or more, is better suited for a longer pa int life . 
Conventional paints when applied over such surface s are usually 
found to be more satisfactory; however, even after con siderable 
weathering, paint will be found to fail upon occa sion in spots, 
particularly after very cold weather. 
While weathering promotes a longer paint life there is better 
assurance of maximum paint life if the galvanized metal is pre-
treated; but the pretreatment must be done properl y . 
Depending on the age and condition of the galvani zed metal, 
various cleaning and painting systems may be used. The sim-
plest procedure, starting with new galvanized meta l, is to let 
the surface weather to the first trace of incipient rusting (Fig. 
20). At this point no cleaning should be required, but if it is, 
use only solvent cleaning or wire brushing. Do not bl as t clean 
as this will remove the zinc coating. Apply a zinc dust pr im er-
they are desirable when the surface is not pretreated. Use the 
primer, Federal Specification : TT-P -64lb, Type II zinc dust-
zin c ox ide . 
On galvanized metal where the rusting has gone to a more 
pronounced stage , use a primer of Federal Specification : TT-P-
641 b, Type I, zinc dust -zinc oxide (with raw linseed oil ) . Finish 
coats on either the Type I or Type II primers, may be zinc dust 
paints or conventional fini sh paints of Federal Specification 
TT-P-641. Good proprietar y primers of this type are also avail-
able . 
For very old and very rusty rails which have most of the zinc 
galvanizing weathered away it is best to sandblast and to paint 
according to ordinary procedures previously described for paint-
ing steel. 
Painting experts assert that the be st assurance of a maxi-
mum paint life on a galvanized surface is obtained by pretreating 
the slightly weathered surface. The American As sociation of 
State Highway Officials and the Steel Structures Painting Coun-
cil recommend various pretreatment s (see references 3, 4 and 5). 
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Fig. 21 To complete the job , place the date of pamtmg at some convenient 
point on the bridge out of sight from the traveled way . 
The AASHO method prescribes the following trea t ment: 
"In one gallon of soft water dissolve two ounces each of 
copper chloride, copper nitrate, and sal ammon iac, then add 
two ounces of commercial muriatic acid. T hi s should be done 
in an earthen or glass vesse l, never in tin or other metal 
receptacles. Apply the solution with a wide flat brush. The 
metal will assume a dark, almost black color which on dry -
ing becomes a grayish film." 
The SSPC recomm ends various methods and also recom-
mends proprietary pretreatments containing zinc phospha t e and 
free phospho ric acid. 
When a galvanized surface ha s been pretreated by the above 
methods the primer paint may be any good zinc chromate or 
red lead primer and any good conventional paint may be used 
for the finish coats . 
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Paint Mixing and Thinning 
Proper mixing and thinning are exceedingly importan t. Im-
proper mixing will cause separation of the paint , oil streaks, 
running , and shorten the paint life. Mix until all lum ps are 
broken down , until complete dispersion of the ve hicl e and settled 
pigment is attained and the composit ion is uniform. Mix before 
painting as well as frequ entl y during the painting . 
Mixing may be clone by hand when the quantity is five 
gallons or less. Mixing in greater than five gallon quantities 
should be clone with suitable power equ ipm ent. Do not mix by 
means of an air stream bubbling under the paint sur face . The 
genera l hand mixing procedure is to pour off the top ¼ of a 
can of paint and to mix the remainder to a smooth paste. The 
top ¼ is then re-added slowly while mixing. Mix for about 15 
minutes more and occasionally pour from container to container 
and check for comp lete dispersion of the pigment and u niform-
ity of color. 
Tinting pastes or colors should be wetted with a small 
amount of vehicle, thinn er, or paint and thoroughly mixed. Adel 
th e thinned mixture to a large container of paint and mix until 
the color is uniform . 
Ordinarily thinners should not be added to paints unless 
necessary for proper application . Thinning should only be clone 
under the supervision of the man-in-charge . It is best to use 
less than ¼ pt. per gal. with 1 pt . per gal. the absolute maxi -
mum. Thinners should be added during th e mix ing process . 
Paint Storage 
All paint and thinner should be stored in a particular room 
or separate building that is well ventilated and free from exces-
sive heat, sparks, flame or the direct rays of the sun . Paints 
susceptible to damage from freezing should be kept in a warm 
storage area during winter. 
All containers of paint should remain unopened until required 
for use . Containers which have been opened should be used first. 
Do not use paint which has jelled , livered or otherwise deterio-




1. Standard Specifications, Indiana State Highway Commission; 
Indianapolis , Indiana, 1963, 1960. 
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2. Standard Specifications for Construction of Roads and 
Bridges on Federal Highway Projects, FP-61; U . S. Depart-
ment of Commerce, Bureau of Public Roads, Washington, 
D . C., Jan. 1961. 
3. Standard Specifications for Highway Bridges, American As-
sociation of State Highway Officials, Washington, D. C., 1961. 
4. Standard Specifications for Highway Materials and Methods 
of Sampling And Testing, Part I, Specifications, American 
Association of State Highway Officials, Washington, D . C., 
1961. 
5. Steel Structures Painting Manual-Good Painting Practice, 
Volume 1; Systems and Specification s, Volume 2 ; Steel 
Structures Painting Council , Pittsburgh, Pa., 1954-1955. 
6. Guide for Bridge Painting, American Association of State 
Highway Officials, Washington, D . C., 1962. 
7. Highway Bridge Painting, Highway Research Board, Bulletin 
243, Washington, D. C., 1960. 
APPENDIX B 
INDIANA STATE HIGHWAY COMMISSION 
Department of Operations 
SPECIAL PROVISIONS 
These Special Provisions are to accompany the Standard 
Specifications for Road and Bridge Construction and Main-
tenance, elated 1963, and are to become a part of this contract 
for Field Painting Steel Structures. All materials and work shall 
conform to the requirements specified under Division II, Part F, 
Section F-28--PAINTING, except as hereinafter provided. 
SCRAPING AND CLEANING OLD STEEL All exposed 
steel in both superstructure and sub-structure, including all ex-
posed floor beams, stringers, plates and castings shall be thor-
oughly scraped and cleaned of all dirt, rust, scale and loose paint. 
Section F 2803.1. 
No paint shall be applied until the surface to be painted has 
been inspected and approved by the Engineer . This applies to 
the different coats of paint to be applied as well as the surface of 
the steel after dirt, rust, scale and loose paint have been removed. 
NUMBER OF COATS AND COLOR Each structure shall 
be given two complete coats of paint . The first coat shall be a 
prime coat and the second coat shall be the finish coat . 
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Spraying will not be permitted. 
A period of at least a minimum of twenty -four hours shall 
elapse from the completion of the primer coat, to the start of 
the application of the finish coat. 
After cleaning to the satisfaction of the Engineer, struct ure s 
shall be given an over all complete prime coat of paint . This 
prime coat shall conform to Type II of paint as set out in Federal 
Specification TT -P-61Sb, September 12, 1961, the color of which 
is brown. 
FINISH COAT The second or finish coat shall conform to 
the specifications for finish coat, which are attached to the 
Federal Specifications TT-P-615b, for the prime coat. 
This specifica ti on for the finish coat, in body is similar to 
Bureau of Public Roads FP-61 , Section 420 Specifications, the 
color of which is a light green. 
Copies of these specificat ions will be available in Room 1313 
at the State Office Building, 100 North Senate Avenue, Indian-
apo lis, Indiana. 
The end batter posts of structures shall be painted with 
eight (8) inch stripes at 45° to the horizontal , with eight (8) 
inch spac ing between stripes wit h white CODIT Reflective 
Liquid or equal. This striping shall be from the floor level on 
the end batter posts, upward to the connecting point of cross 
portal member. In the absence of cross members, the strip ing 
shall be from the floor level upward to a point which ever comes 
first, the top of the chord or a place on the chord that is twelve 
( 12) feet vertica lly above the bridge floor. 
TRAFFIC PROVISIONS Traffic shall be permitted to use the 
roadway of these structures at all times, two lane traffic being 
maintained whe re at all possible . The roadway shall be re-
stricted to one lane traffic only when, in the opinion of the Engi-
neer, an emergency exists. 
The Contractor shall protect pedestrians, vehicular and other 
traffic upon or underneath bridges and all portions of the bridge 
superstructure and sub -structure against damage or disfigure-
ment by spa tters, splashes and smirches of paint or paint 
materials. 
When painting a portion of structure th at is over the 
traveled roadway, a suspended tarpaulin or tarpaulin s shall be 
stretched over the trave led roadway fo r a minimum distance of 
38 
twelve ( 12) feet from the on coming and going tr affic, with 
respect to the portion being painted . 
The suspended tarpaulin or tarpaulins shall have a m inimum 
clearance of sixteen ( 16) feet above the traveled roadway , except 
when the bottom of overhead members is less than sixteen feet 
above the traveled roadway, then the tarpaulin or tarpaulins 
shall be suspended in such a manner that no portion shall sag 
below the bottom of the overhead member affected. 
The compliance of above procedure will not relieve the con-
tractor of responsibility to damage inflicted to vehicles and 
pedestrians from the prosecuting of his contract, or any other 
cause what so ever . 
Sufficient flagmen, signs and barricades shall be provided at 
all times to insure the safe and orderly movement of traffic . 
Signs No . XW -6, No. XW-8, No . XW -7, mounted on typical 
sign standard, as shown on sheet No . 3, Standard Detour Signs , 
shall be furnished by the Contractor and be erected on each 
approach to any structure where work is in progress, as directed 
by the Engineer. 
These signs need not be reflectorized . 
The costs of furnishing and posting these sign s will not be 
paid for directly, but shall be included in the lump sum bid 
prices submitted in Contract Proposals . 
Detailed drawings of these signs will be furnished upon 
request. 
All barricades, signs or any obstructions to traffic, placed by 
the Contractor, shall be removed at any time work is not in 
progress . 
INSURANCE The attention of the bidder is directed to the 
fact that prior to the awarding of the contract, the successful 
bidder will be required to have furnished the Chief-Divis1on of 
Maintenance of the Indiana State Highway Commission a Cer -
tificate of Insurance from an acceptable insurance company for 
not less than the amount of $100,000 per individual, or $300,000 
per accident in Public Liability Insurance and for not less than 
the amount of $100,000 per accident, or an aggregate of $300,000 
in Property Damage Insurance. There shall further be incor -
porated in the Certificate of Insurance or in an attached let t er 
to the Chief, Division of Maintenance of the Indiana State High-
way Commission, a certification from the insurance company 
that a minimum of ten (10) days notice will be given the Chief-
Division of Maintenance in the event of a cancella t ion . 
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PAINT All paint shall be furnished by the Contractors and 
it shall conform to the Indiana State Highway Commission's 
Standard Specifications for Road and Bridge Construction and 
Maintenance, dated 1963, and Special Provi s ions included herein . 
The Contractor shall be required to furni sh an unopened full 
container of each kind of paint used, as a sample for testing . 
The Engineer will select the samples to be sent to the Testing 
Department of the Indiana State Highway Commission. 
Upon completion of the test , the unused portion of the 
sample will be returned to the Contractor. 
RATE OF APPLICATION The rate of application shall be 
such that the work can be completed within the time stipulated 
in the Proposal. 
BASIS OF PAYMENT This work when fully completed and 
accepted, shall be paid for at the contract lump sum price bid , 
which sum shall be full compensation for furnishing all necessary 
signs and barricades , tools, tackle, scaffolding and equipment; 
for scraping and cleaning the surface, for furnishing, transport-
ing, unloading, hauling, storing and applying paint, and for all 
incidentals thereto necessary _ to complete the work as specified. 
APPENDIX C 
Tables I, II , III and IV of unit areas of various structural 
shapes have been prepared from information given in the 
American Institute of Steel Construction Handbook . The unit 
areas in square feet per lineal foot may be used in the determi-
nation of the painted surface areas of steel structures where 
applicable. 
The values shown in columns three and four are for one face 
only. The total area per lineal foot shown in the last column is 
the total of all faces. If one or more faces are covered by con-
crete, masonry or other material not requiring paint the area 
of that particular face should be deducted from the total. 
Table IV lists the average range of unit surface areas in 
square feet per ton for various types of bridges. The inform ation 
should not be used in computing the surface area of any one 
structure. It merely offers a check on the results of surface area 
com pu ta tions . 
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APPENDIX C Continued 
Table I. Unit Surface Area In Square Feet 
Per Foot For vVeb and Flange Shapes 
Nominal V{t. Per 
Sur face Area (Ft2 /Ft) 
Total Area 
Size Foot Flange Web Sq Ft Per Ft 
36x16¼ 300 1.39 3.06 11.68 
280 1.38 3.04 11.60 
260 1.38 3.02 11.56 
245 1.38 3.01 11.54 
230 1.37 2.99 11.46 
36x 12 194 1.01 3.04 10.12 
182 1.01 3.03 10.10 
170 1.00 3.01 10.02 
160 1.00 3.00 10.00 
150 1.00 2.99 9.98 
33xl5 ¾ 240 1.32 2.79 10.86 
220 1.32 2.77 10.82 
200 1.31 2.75 10.74 
33x ll¼ 152 0.96 2.79 9.42 
141 0.96 2.77 9.38 
130 0.96 . 2.76 9.36 
30x l 5 210 1.26 2.53 10.10 
190 1.25 2.5 1 10.02 
172 1.25 2.49 9.98 
30x10¼ 132 0.88 2.53 8.58 
124 0.88 2.51 8.54 
116 0.87 2.50 8.48 
108 0.87 2.48 8.44 
27x14 177 1.17 2.28 9.24 
160 1.17 2.26 9.20 
145 1.16 2.24 9.12 
27xl0 114 0.84 2.27 7.90 
102 0.83 2.26 7.84 
94 0.83 2.24 7.80 
24x14 160 1.17 2.06 8.80 
145 1.17 2.04 8.76 
130 1.17 2.02 8.72 
24x12 120 1.01 2.03 8.10 
110 1.00 2.01 8.02 
100 1.00 2.00 8.00 
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APPENDIX C Continued 
Table I (Continued) 
Nom inal Wt. Per 
Surface Area (Ft2/Ft) 
Total Area 
Size Foot Flang e Web Sq Ft Per Ft 
24x9 94 0.76 2.02 7.08 
84 0.75 2.01 7.02 
76 0.75 1.99 6.98 
21x13 142 1.09 1.79 7.94 
127 1.09 1.77 7.90 
112 1.08 1.75 7.82 
21x9 96 0.75 1.76 6.52 
82 0.75 1.74 6.48 
21x8 ¾ 73 0.69 1.77 6.30 
68 0.69 1.76 6.28 
62 0.69 1.75 6.26 
18xll¾ 114 0.99 1.54 7.04 
105 0.98 1.53 6.98 
96 0.98 1.51 6.94 
18x8¾ 85 0.74 1.53 6.02 
77 0.73 1.51 5.94 
70 0.73 1.50 5.92 
64 0.73 1.49 5.90 
18x7,½ 60 0.63 1.52 5.56 
55 0.63 1.51 5.54 
50 0.62 1.50 5.48 
16xll ,½ 96 0.96 1.36 6.56 
88 0.96 1.35 6.54 
16x8,½ 78 0.72 1.36 5.60 
71 0.71 1.35 5.54 
64 0.71 1.33 5.50 
58 0.71 1.32 5.48 
16x7 50 0.59 1.35 5.06 
45 0.59 1.34 5.04 
40 0.58 1.33 4.98 
36 0.58 1.32 4.96 
14x16 426 1.39 1.56 8.68 
398 1.38 1.53 8.58 
370 1.37 1.50 8.48 
342 1.36 1.46 8.36 
314 1.35 1.43 8.26 
287 1.34 1.40 8.16 
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APPENDIX C Continued 
Table I (Co ntinued ) 
No minal Wt . P er 
Surface Area (Ft2/Ft) 
Total Area 
Size Foot F lange Web Sq Ft Per Ft 
14x16 264 1.34 1.38 8.12 
246 1.33 1.3j 8.02 
237 1.33 1.34 8.00 
228 1.32 1.33 7.94 
219 1.32 1.32 7.92 
211 1.32 1.31 7.90 
2.02 1.31 1.30 7.84 
193 1.31 1.29 7.82 
184 1.30 1.28 7.76 
176 1.30 1.27 7.74 
167 1.30 1.26 7.72 
158 1.30 1.25 7.70 
150 1.29 1.24 7.64 
142 1.29 1.23 7.62 
320 1.39 1.40 8.36 
14x 14¼ 136 1.23 1.23 7.38 
127 1.22 1.22 7.32 
119 1.22 1.21 7.30 
111 1.22 1.20 7.28 
103 1.21 1.19 7.22 
95 1.21 1.18 7.20 
87 1.21 1.17 7.18 
14x12 84 1.00 1.18 6.36 
78 1.00 1.17 6.34 
14x10 74 0.84 1.18 5.72 
68 0.84 1.17 5.70 
61 0.83 1.16 5.64 
14x8 53 0.67 1.16 5.00 
48 0.67 1.15 4.98 
43 0.67 1.14 4.96 
14x6~i 38 0.56 1.18 4.60 
34 0.56 1.17 4.58 
30 0.56 1.16 4.56 
12x12 190 1.06 1.20 6.64 
161 1.04 1.16 6.48 
133 1.03 1.12 6.36 
120 1.03 1.09 6.30 
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APPENDIX C Continued 
Table I (Contin ued) 
Nominal Wt.Per 
Surface Area (F t2/F t) 
Total Ar ea 
Size Foot F lange Web Sq Ft Per Ft 
106 1.02 1.07 6.22 
99 1.02 1.06 6.20 
92 1.01 1.05 6.14 
85 1.01 1.04 6.12 
79 1.01 1.03 6. 10 
72 1.00 1.02 6.04 
65 1.00 1.01 6.02 
12x10 58 0.83 1.02 5.36 
53 0.83 1.10 5.34 
12x8 so 0.67 1.02 4.72 
45 0.67 1.01 4.70 
40 0.67 1.00 4.68 
12x6½ 36 0.55 1.02 4.24 
31 0.54 1.01 4.18 
27 0.54 1.00 4.16 
lOxlO 112 0.87 0.95 5.38 
100 0.86 0.93 5.30 
89 0.86 0.91 5.26 
77 0.85 0.88 5.16 
72 0.85 0.87 5.14 
66 0.84 0.86 5.08 
60 0.84 0.85 5.06 
54 0.84 0.84 5.04 
59 0 .83 0.83 4.98 
10x8 45 0.67 0.84 4.36 
39 0.67 0.83 4.34 
33 0.66 0.81 4.26 
10x5¾ 29 0.48 0.85 3.62 
?--J 0.48 0.84 3.60 
21 0.48 0.82 3.56 
8x8 67 0.69 0.75 4.26 
58 0.69 0.73 4.22 
48 0.68 0.71 4.14 
40 0.67 0.69 4.06 
35 0.67 0.68 4.04 
31 0.67 0.65 3.98 
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APPENDIX C Continued 
Table I (Continued) 
Nom inal Wt. Per 
Surface Area (Ft2/Ft) 
Total Area 
Size Foot Flange Web Sq Ft Per Ft 
8x6:,½ 28 0.54 0.67 3.50 
24 0.54 0.64 3.44 
8x5¾ 20 0.44 0.66 3.08 
17 0.44 0.65 3.06 
Table II. U nit Surface Area In Square Fee t 
Per Foot For American Standard Beams 
Nominal Wt . Per 
Surface Area (Ft2/Ft) 
Total Area 
Size Foot Flange Web Sq Ft Per Ft 
24x7;,§ 120.0 0.67 2.00 6.68 
105.9 0.66 2.00 6.64 
24x7 100.0 0.60 2.00 6.40 
90.0 0.59 2.00 6.36 
79.9 0.58 2.00 6.32 
20x7 95.0 0.60 1.67 5.74 
85.0 0.59 1.67 5.70 
20x6¾ 75.0 0.53 1.67 5.46 
65.4 0.52 1.67 5.42 
18x6 70.0 0.50 1.50 5.08 
54.7 0.50 1.50 5.00 
15x5:,½ 50.0 0.47 1.25 4.38 
42.9 0.46 1.25 4.34 
12x5¼ 50.0 0.46 1.00 3.84 
40.8 0.44 1.00 3.76 
12x5 35.0 0.42 1.00 3.68 
31.8 0.42 1.00 3.68 
10x4¾ 35.0 0.41 0.83 3.30 
25.4 0.39 0 .83 3.22 
8x4 23.0 0.35 0.67 2.74 
18.4 0.33 0.67 2.66 
7x3¾ 20.0 0.32 0.58 2.44 
15.3 0.31 0.58 2.40 
6x3Ys 17.25 0.30 0.50 2.20 
12.5 0.28 0.50 2.12 
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APPENDIX C Continued 













































Table III. Un it Surface A rea In Square Feet 




































































































APPENDIX C Continued 
Table III (Continued) 
N ominal Wt. Per 
Surface Area (Ft2/Ft) 
Total Area 
Size Foot Flange Web Sq Ft Per Ft 
6x2 13.0 0.18 0.50 1.72 
10.5 0.17 0.50 1.68 
8.2 0.16 0.50 1.64 
5xl ¾ 9.0 0 .16 0.42 1.48 
6.7 0.15 0.42 1.44 
4xl ¾ 7.25 0.14 0.33 1.22 
5.4 0.13 0.33 1.18 
3xl.½ 6.0 0.13 0.25 1.02 
5.0 0.12 0.25 0.98 
4.1 0.12 0.25 0.98 
Table IV. Unit Surface Area In Square Feet 
Per Ton For Various Types Of Structures 
Type of Highway Bridge 
Beams and girders 
Riveted trusses 
Pin connected trusses 
Average Area of Surface Per Ton 
65 to 100 sq. ft. 
105 to 125 sq. ft. 
160 to 190 sq. ft. 
APPENDIX D 
Glossary of Terms 
Corrosion Destruction of a metal by chemical or electro-
chemical reaction with it s environment. 
Drier Compounds of lead, manganese or cobalt which are 
soluble in drying oils and have the property of accelerating 
drying. Liquid driers are used in paints. 
Drying Oil An oil which po ssesses to a marked degree the 
property of readily taking up oxygen from air and changing to 
a relatively hard , tough, ela stic sub stance when expo sed in 
thin films to the air. Linseed oil and tung oil are drying oils . 
Holidays Areas that have been missed on one or more coats 
of paint, resulting in a lack of paint film thickness and an 
irregular appearance . 
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Inhibitor A chemical substance or mixture which effectively 
decreases corrosion. 
Linseed Oil The oil obtained from flax seeds. 
Linseed Oil, "Bodied" Linseed oil that has been thickened by 
cooking below the boiling point. 
Linseed Oil, "Boiled" Linseed oi l that has been cooked but 
not truly boiled. However, during cooking lead or manganese 
is added to accelerate drying. 
Oleoresinous Made of or containing both drying oil and resin, 
usually cooked to form a varnish. 
Pigment Powdered solids of natural minerals or chemicals 
which impart color to paints. The pigment is the primary 
protective agent of the painted surface. 
Resin, Alkyd Any of a group of thermoplastic synthetic 
resins prepared especially by the reaction of certain alcohols 
with certain acids. 
Resin, Natural A solid organic substance originating in the 
secretion of certain plants or insects which is thermoplastic, 
flammable, non conductive of electricity; and dissolves in 
certain specific organic solvents but not water. 
Thinner Volatile organic liquid used to adjust consistency or 
to modify other properties of paint, varnish and lacquer. 
Suitable proportions of oils and pigments are usually too 
thick for easy spreading so a thinner, turpentine, petroleum 
spirits or naphtha is added. 
Varnish, Oil qr Oleoresinous A varnish which contains resin 
and drying oi l as the basic film-forming ingredients and 1s 
converted to solid film primarily by chemical reaction. 
Varnish, Spar A varnish for exterior surfaces. The name 
originated from its use on spars of ships. 
Varnish, Spirit A varnish which is converted to a solid film 
primarily by solvent evaporation. 
Vehicle The liquid portion of a paint and usually composed 
primarily of a resin, drying oil, drier, and thinner. The pri -
mary purpose is to bind the pigment to the painted surface. 
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HERPIC PUBLICATIONS AVAILABLE ON REQUEST 
ENGINEERING BULLETINS 
County Highway Series 
No. 1 Dust Control on Unpaved Roads (20 page s) 
No. 2 Roadside Weed and Brush Control with Che11iicals (34 pages) 
No . 3 C aunty S 11 bdivision Control: Mod el Ordinance 'With Discus-
sion ( 46 pages) 
No. 4 Principles of Highway Drainage and Erosion Control (65 
pages) 
No. 5 An Analysis of Traffic Accidents on County Roads (26 pages) 
No . 6 Planning and Financing County Bridge Programs (66 pages) 
~o. 7 Minor Maintenance of C aunty Bnages ( 44 pages) 
No. 8 County Bridge Painting (49 pages) 
HERPIC REPORTS 
Better County Roads 
1-61 Mineral Aggregate Materials for County Road Construction 
( 4 pages) 
2-61 Sizes and Gradings of Aggregate s for Road Construction ( 4 
pages) 
3-61 Bituminous Materia ls for C aunty Road C 011struction ( 4 pages) 
4-61 Cu111.ulative Bridge Funds for Construction and Repa:ir of 
County Bridges ( 4 pages) 
5-61 Cumulative Bridge Funds-Questions and Ans-&ers on Estab-
lishment and Use ( 4 pages) 
ALSO 
Handbook of Facts and Figures on Ind iana County Roads-
including Directory of Indiana County Highway Departments 
( Information piece-SO pages) 
\iVrite reque sts to: 
HERPIC 
Civil Engineering Building 
Purdue Universit y 
Lafayette, Indiana 47907 
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